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(54) METHOD FOR ACQUISITION OF INFORMATION ON SPECIMEN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new method, 
in which the information on specimen is obtained with 
higher accuracy in a nondestructive state, by using a 
near- infrared spectrum. 

SOLUTION: In the method which obtains the 
information on a specimen, (a) a process in which the 
specimen is irradiated with continuous wavelength light 
in the region of 400 to 2,500 nm or in a part of it and 
(b) a process, in which a peak in the obtained spectrum 
is decomposed to an element peak by a spectroscopic 
technique are contained. More specifically, the method 
discriminates a group to which an unknown specimen 
belongs, the method identifies the unknown specimen 
and monitors the aged deterioration of the specimen in 
real time. By this method, the information on the 
specimen can be obtained with higher accuracy, at a 
low cost, through the element peak of water molecules 
and in the nondestructive state by using a 
comparatively simple apparatus. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) How to acquire the information on analyte which irradiates continuous wave 
Nagamitsu of some [ the ] fields from 400nm to 2500nm, and includes in analyte the process 
which decomposes into an element peak the peak in the process which obtains the spectrum of 
analyte, and the spectrum (b) Obtained by the spectroscopy-technique. 

[Claim 2] The approach according to claim 1 by which analyte is chosen from a natural product, 
artifacts, and those workpieces. 

[Claim 3] The approach according to claim 1 by which analyte is chosen as a living body (except 
for Homo sapiens), agricultural products and its workpiece, a livestock product and its 
workpiece, and a list from marine products and its workpiece. 

[Claim 4] The approach according to claim 1 the spectroscopy-technique is secondary 
differential processing. 

[Claim 5] (a) Irradiate continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm 
at each analyte belonging to the specific group which consists of two or more analytes. 
Decompose into an element peak the process which obtains the spectrum of each analyte, and 
the peak in each spectrum (b) Obtained by the spectroscopy-technique, and multivariate 
analysis of the element peak of the water molecule in it is carried out. How to present the 
spectroscopy-technique of the exposure of the light of the above-mentioned process (a), and 
the above-mentioned process (b) with the process which creates the analytic model of the 
group, and the analyte of (c) strangeness, and include the process which distinguishes the group 
to which strange analyte belongs from the spectrum pattern of the element peak of the water 
molecule. 

[Claim 6] The approach according to claim 5 by which analyte is chosen from a natural product, 
artifacts, and those workpieces. 

[Claim 7] The approach according to claim 5 by which analyte is chosen as a living body (except 
for Homo sapiens), agricultural products and its workpiece, a livestock product and its 
workpiece, and a list from marine products and its workpiece. 

[Claim 8] The approach according to claim 5 multivariate analysis is principal component 
analysis. 

[Claim 9] The approach according to claim 5 the spectroscopy-technique is secondary 
differential processing. 

[Claim 10] The approach according to claim 5 of being the approach of distinguishing the normal 
or the abnormalities of analyte. 

[Claim 11] (a) Irradiate continuous wave Nagamitsu of some [ the ] fields from 400nm to 
2500nm at analyte. Decompose into an element peak the process which obtains the spectrum 
of analyte, and the peak in each spectrum (b) Obtained by the spectroscopy-technique, and 
multivariate analysis of the element peak of the water molecule in it is carried out. How to 
present the spectroscopy-technique of the exposure of the light of the above-mentioned 
process (a), and the above-mentioned process (b) with the process which creates the analytic 
model of analyte, and the analyte of (c) strangeness, and include the process which identifies 
strange analyte from the spectrum pattern of the element peak of the water molecule. 
[Claim 12] The approach according to claim 11 by which analyte is chosen from a natural 
product, artifacts, and those workpieces. 

[Claim 13] The approach according to claim 11 by which analyte is chosen as a living body 
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(except for Homo sapiens), agricultural products and its workpiece, a livestock product and its 
workpiece, and a list from marine products and its workpiece. 

[Claim 14] The approach according to claim 11 multivariate analysis is principal component 
analysis. 

[Claim 15] The approach according to claim 11 the spectroscopy-technique is secondary 
differential processing. 

[Claim 16] (a) the process which decomposes into an element peak the process which irradiates 
continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm, and obtains two or 
more spectrums of analyte periodically to analyte, and the peak in each spectrum (b) obtained 
by the spectroscopy-technique, and (c) — the approach of including the process which acts as 
the monitor of the aging in the analyte concerned on real time from the spectrum pattern of the 
element peak of those water molecules. 

[Claim 17] The approach according to claim 16 by which analyte is chosen from a natural 
product, artifacts, and those workpieces. 

[Claim 18] The approach according to claim 16 by which analyte is chosen as a living body 
(except for Homo sapiens), agricultural products and its workpiece, a livestock product and its 
workpiece, and a list from marine products and its workpiece. 

[Claim 19] The approach according to claim 16 the spectroscopy-technique is secondary 
differential processing. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of acquiring the information on 
analyte that the visible-near infrared ray was used, the approach of specifically distinguishing 
the group to which strange analyte belongs, the method of identifying strange analyte, and the 
approach of acting as the monitor of the aging in analyte on real time. 
[0002] 

[Description of the Prior Art] In recent years, analysis using a near infrared ray is performed in 
various fields. For example, a near infrared ray is irradiated at analyte and it is used for carrying 
out quantitative analysis of the specific component. 

[0003] Generally, the absorbancy index of a near infrared ray of the matter is very small, and 
since it is hard to receive dispersion, it has high permeability to a thick body. Therefore, 
analysis of analyte is possible in the state of un-destroying. Moreover, since a near infrared ray 
is the low electromagnetic wave of energy, it hardly damages analyte. 

[0004] For analysis of the sugar content of fruits, such as the quantitative analysis of the 
specific component using an above-mentioned near infrared ray, for example, a melon, and a 
watermelon, the sugar content was computed from the data obtained from the peak to which it 
was limited in the near-infrared spectrum, and the calibration curve of the sugar content for 
which it asked beforehand. Such quantitative analysis is used in agriculture and the food field. 
[0005] However, in the above analysis, only quantitative analysis of a specific component could 
be carried out and distinction (for example, distinction of the gun-ized mouse and a normal 
mouse) with the unusual analyte which caused qualitative analysis, for example, inflammation 
etc., and normal analyte, distinction between the analytes of a similar class (for example, 
distinction of the meat of the **** origin and the meat of the other pig origins), identification 
(for example, identification of each cow) of each analyte, etc. were not able to be performed. 
These analysis had the problem of expensive instrument for analysis being required like DNA 
analysis, or an analysis procedure being complicated, needing advanced skill, or long duration 
needing for analysis. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in the condition of 
having used the near-infrared spectrum and of not destroying, is a higher precision, and is to 
offer the new approach for acquiring the information on analyte. 
[0007] 

[Means for Solving the Problem] this invention person paid his attention to the hydrogen bond 
condition of the water molecule which exists in analyte, and other constituents. And when it 
decomposed into the element peak by the spectroscopy-technique and the peak in the visible- 
near-infrared spectrum of analyte was studied about the relation between the element peak of 
the water molecule in it, and the above-mentioned hydrogen bond condition, knowledge that the 
element peak of this water molecule shifts by the interaction (change of a hydrogen bond 
condition) of a water molecule and other constituents or an absorbance changes was acquired. 
And it turned out that it lets the element peak of this water molecule pass, and it becomes 
possible to acquire the information on analyte in a higher precision. It lets the element peak of 
the water molecule in such a visible-near-infrared spectrum of analyte pass, and the method of 
acquiring the information on analyte will not be performed without this invention person. 
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[0008] That is, this invention is as follows. (1) How to acquire the information on analyte which 
irradiates continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm, and 
includes the process which decomposes into an element peak the peak in the process which 
obtains the spectrum of analyte, and the spectrum (b) Obtained by the spectroscopy-technique 
in (a) analyte. 

(2) The approach of the above-mentioned (1) publication that analyte is chosen from a natural 
product, artifacts, and those workpieces. 

(3) The approach of the above-mentioned (1) publication that analyte is chosen as a living body 
(except for Homo sapiens), agricultural products and its workpiece, a livestock product and its 
workpiece, and a list from marine products and its workpiece. 

(4) The approach of the above-mentioned (1) publication that the spectroscopy-technique is 
secondary differential processing. 

(5) (a) Continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm is irradiated at 
each analyte belonging to the specific group which consists of two or more analytes. 
Decompose into an element peak the process which obtains the spectrum of each analyte, and 
the peak in each spectrum (b) Obtained by the spectroscopy-technique, and multivariate 
analysis of the element peak of the water molecule in it is carried out. How to present the 
spectroscopy-technique of the exposure of the light of the above-mentioned process (a), and 
the above-mentioned process (b) with the process which creates the analytic model of the 
group, and the analyte of (c) strangeness, and include the process which distinguishes the group 
to which strange analyte belongs from the spectrum pattern of the element peak of the water 
molecule. 

(6) The approach of the above-mentioned (5) publication that analyte is chosen from a natural 
product, artifacts, and those workpieces. 

(7) The approach of the above-mentioned (5) publication that analyte is chosen as a living body 
(except for Homo sapiens), agricultural products and its workpiece, a livestock product and its 
workpiece, and a list from marine products and its workpiece. 

(8) The approach of the above-mentioned (5) publication that multivariate analysis is principal 
component analysis. 

(9) The approach of the above-mentioned (5) publication that the spectroscopy-technique is 
secondary differential processing. 

(10) The approach of the above-mentioned (5) publication which is the approach of 
distinguishing the normal or the abnormalities of analyte. 

(1 1) Irradiate continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm at (a) 
analyte. Decompose into an element peak the process which obtains the spectrum of analyte, 
and the peak in each spectrum (b) Obtained by the spectroscopy-technique, and multivariate 
analysis of the element peak of the water molecule in it is carried out. How to present the 
spectroscopy-technique of the exposure of the light of the above-mentioned process (a), and 
the above-mentioned process (b) with the process which creates the analytic model of analyte, 
and the analyte of (c) strangeness, and include the process which identifies strange analyte 
from the spectrum pattern of the element peak of the water molecule. 

(12) The approach of the above-mentioned (11) publication that analyte is chosen from a 
natural product, artifacts, and those workpieces. 

(13) The approach of the above-mentioned (11) publication that analyte is chosen as a living 
body (except for Homo sapiens), agricultural products and its workpiece, a livestock product and 
its workpiece, and a list from marine products and its workpiece. 

(14) The approach of the above-mentioned (11) publication that multivariate analysis is principal 
component analysis. 

(15) The approach of the above-mentioned (1 1) publication that the spectroscopy-technique is 
secondary differential processing. 

(16) Irradiate continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm 
periodically at (a) analyte. (b) b [ the process which obtains two or more spectrums of analyte, 
and ] the peak in each obtained spectrum the process decomposed into an element peak by the 
spectroscopy-technique, and (c) — the approach of including the process which acts as the 
monitor of the aging in the analyte concerned on real time from the spectrum pattern of the 
element peak of those water molecules. 

(17) The approach of the above-mentioned (16) publication that analyte is chosen from a 
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natural product, artifacts, and those workpieces. 

(18) The approach of the above-mentioned (16) publication that analyte is chosen as a living 
body (except for Homo sapiens), agricultural products and its workpiece, a livestock product and 
its workpiece, and a list from marine products and its workpiece. 

(19) The approach of the above-mentioned (16) publication that the spectroscopy-technique is 
secondary differential processing. 

[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In this invention, 
first, to analyte, continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm is 
irradiated, and the spectrum of analyte is obtained. 

[0010] In this invention, "continuous wave Nagamitsu of some [ the ] fields from 400nm to 
2500nm" is the light to which the light to which wavelength was continuously changed over the 
whole range of the range of 400nm - 2500nm or some its range (for example, 600-1 OOOnm) was 
said to, for example, it changed 1nm of wavelength^at a time continuously from 600nm to 
1 0OOnm. 

[001 1] Especially as a near infrared ray spectrophotometer used by this invention, there is no 
limit and a well-known near infrared ray spectrophotometer can be used. 

[0012] Subsequently, the peak in the obtained spectrum is decomposed into an element peak by 
the spectroscopy-technique. In this invention, as the spectroscopy-technique decomposed into 
an element peak, although secondary differential processing, the Fourier transform, web let 
conversion, the neural network method, etc. are illustrated, this invention is not limited to these 
but all also of the well-known spectroscopy-technique and the new spectroscopy-technique 
after this invention are contained in this invention, for example. Moreover, the spectroscopy- 
technique needed for analysis of analyte information chooses, and it is used. 
[0013] In creating a model next, it carries out multivariate analysis of the element peak of the 
water molecule in the above-mentioned element peak. As multivariate analysis which can be 
used by this invention, although principal component analysis, factor analysis, cluster analysis, 
SIMCA (soft independent modeling of class analogy), etc. are illustrated, this invention is not 
limited to these but all also of well-known multivariate analysis and the new multivariate 
analysis after this invention are contained in this invention. Moreover, the multivariate analysis 
needed for analysis of analyte information chooses, and is used. 

[0014] It is desirable to use SIMCA at the point which has a more realistic prediction function 
also in the above. SIMCA is the principal component analysis for every group, and strange 
analyte can distinguish to which class it belongs, or whether it belongs. 

[0015] Specifically principal component analysis of the element peak of the water molecule of 
analyte is carried out for every group, information is mutually summarized in two or more 
principal components [ **** /-less ], and a principal component model is created for every 
group based on distribution of these principal component scores. And it distinguishes by SIMCA 
to which group strange analyte belongs, or whether it belongs. 

[0016] It is thought that the physicochemical property of water is very specific, and this is 
based on the hydrogen bond condition of a water molecule. It is known that there are nine kinds 
of hydrogen bond conditions of a water molecule, and it is also known that they will be classified 
into five sorts. Moreover, it is also known that the peak of an about 970nm water molecule will 
be decomposed into the element peak of five sorts of water molecules from which a hydrogen 
bond condition differs. 

[0017] In water, water molecules are carrying out hydrogen bond. If other components are 
added here, cutting will arise in the hydrogen bond between water molecules, or a hydrogen 
bond condition — new hydrogen bond is formed between a water molecule and other 
components — will change. When the most, analyte contains a lot of water, and contains other 
constituents other than water. 

[0018] this invention person acquired the knowledge that the element peak of a water molecule 
shifted or reinforcement changed with the interactions (change of a hydrogen bond condition) of 
a water molecule and other components, as a result of decomposing the peak in a visible-near- 
infrared spectrum into an element peak by the spectroscopy-technique and studying 
wholeheartedly the relation between the element peak of the water molecule in it, and the 
hydrogen bond condition of a water molecule and other components. 

[0019] About what added a lactose, NaCI, or albumin in water and water, respectively this 
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invention person irradiated the 6QCM000nm near infrared ray, decomposed the peak in a 
spectrum into the element peak by the spectroscopy-technique, and did principal component 
analysis of the element peak of the water molecule in it. The 1st and 2nd principal component 
loading at that time is shown in drawing 1 -4. Moreover, the element peak of a water molecule 
shown by this loading is shown in Table 1. Here, obtain a spectrum by the above-mentioned 
approach, respectively about a 5.26g [/ml ] lactose water solution, a 1.27g [/ml ] NaCI water 
solution, and a 2.56g [/ml ] albumin water solution, and two fold serial dilution of these solutions 
is carried out after that. It repeats so that it may say that a spectrum is obtained similarly, 
respectively, two fold serial dilution is carried out further, and a spectrum is obtained similarly, 
respectively. About the lactose water solution, the NaCI water solution, and the albumin water 
solution, the spectrum of 15 was obtained, respectively, these were decomposed into the 
element peak by the above-mentioned approach, and principal component analysis of the 
element peak of the water molecule in it was carried out. 

[0020] in addition, the near-infrared spectrophotometer (the product made from Fantoc, FRUIT 
TESTER20, 1mm of eel length) was used for measurement of a near-infrared spectrum, and the 
600-1 OOOnm near infrared ray was irradiated at intervals of 1nm from 600nm up to 1000nm. In 
order to change the obtained spectrum T into an absorbance spectrum, log (1/T) was 
calculated, and subsequently smoothing processing was carried out. Subsequently, secondary 
differential processing of the peak in a spectrum was carried out, it decomposed into the 
element peak and principal component analysis of the element peak of the water molecule in it 
was carried out. Pirouette2.6 (GL Saiensu-Sha Co., Ltd. make) was used for these processings 
of a series of as data-processing software. 



[0021] 
[Table 1] 
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[0022] Table 1 shows that the element peak of those water molecules has shifted to water in 
what added a lactose, NaCI, or albumin compared with the element peak of the water molecule 
in a water independent. 

[0023] for example, — typical — water — element peak 652nm of the water molecule which 
can be set independently, 724nm, 740nm, 782nm f 794nm, 842nm, 872nm t 934nm and 964nm be 
understood that it have shifted to 656nm, 730nm, 744nm, 780nm, 796nm, 838nm, 878nm, 932nm 
and 962nm, respectively in what added the lactose in water. 

[0024] Moreover, element peak 624nm of a water molecule [ in / typically / a water 
independent ], 628nm, 652nm, 662nm, 704nm, 724nm t 760nm, 782nm, 794nm, 830nm, 842nm, 
872nm, 886nm, 934nm, and 964nm In what added NaCI in water, respectively 622nm, 630nm, It 
turns out that it has shifted to 654nm, 664nm, 708nm, 730nm, 762nm, 780nm, 798nm, 828nm, 
846nm, 876nm, 890nm, 932nm, and 968nm. 
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[0025] Furthermore, element peak 652nm of a water molecule [ in / typically / a water 
independent ], 690nm f 724nm, 760nm, 782nm, 794nm, 814nm, 830nm, 874nm, 934nm, and 964nm 
In what added albumin in water, it turns out that it has shifted to 654nm, 694nm, 728nm, 762nm, 
778nm, 796nm, 816nm, 834nm, 876nm, 932nm, and 968nm, respectively. 
[0026] Thus, if a hydrogen bond condition changes with addition (existence) of other 
components, the element peak of the water molecule in a spectrum will be shifted (or 
reinforcement changes). Other classes and amounts of a constituent (all components other than 
the water in analyte are said) other than the water which exists in analyte change with each 
analytes, and, therefore, the hydrogen bond condition of the water molecule in analyte and other 
constituents is peculiar to analyte. Therefore, the element peak of this water molecule that may 
change with the hydrogen bond conditions of the water in analyte and other constituents 
(reinforcement may change or it can shift) can be regarded as an element peak of the water 
molecule of a proper to analyte. It lets the element peak of the water molecule of such a proper 
pass, and it becomes possible to acquire the information on analyte simply in a higher precision. 
[0027] An analytic model with a precision high concrete more can be created, it is a higher 
precision and the distinction of a group and the identification of strange analyte to which 
strange analyte belongs are attained from this analytic model. Moreover, it also becomes 
possible from the spectrum pattern of the element peak of a water molecule to act as the 
monitor of the aging of the information in analyte on real time. 

[0028] As analyte in this invention, although there is especially no limit, it may need 
nondestructive analysis preferably and any of a natural product, artifacts, and those workpieces 
are sufficient as it. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the approach of acquiring the information on 
analyte that the visible-near infrared ray was used, the approach of specifically distinguishing 
the group to which strange analyte belongs, the method of identifying strange analyte, and the 
approach of acting as the monitor of the aging in analyte on real time. 
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PRIOR ART 



[Description of the Prior Art] In recent years, analysis using a near infrared ray is performed in 
various fields. For example, a near infrared ray is irradiated at analyte and it is used for carrying 
out quantitative analysis of the specific component. 

[0003] Generally, the absorbancy index of a near infrared ray of the matter is very small, and 
since it is hard to receive dispersion, it has high permeability to a thick body. Therefore, 
analysis of analyte is possible in the state of un-destroying. Moreover, since a near infrared ray 
is the low electromagnetic wave of energy, it hardly damages analyte. 

[0004] For analysis of the sugar content of fruits, such as the quantitative analysis of the 
specific component using an above-mentioned near infrared ray, for example, a melon, and a 
watermelon, the sugar content was computed from the data obtained from the peak to which it 
was limited in the near-infrared spectrum, and the calibration curve of the sugar content for 
which it asked beforehand. Such quantitative analysis is used in agriculture and the food field. 
[0005] However, in the above analysis, only quantitative analysis of a specific component could 
be carried out and distinction (for example, distinction of the gunHzed mouse and a normal 
mouse) with the unusual analyte which caused qualitative analysis, for example, inflammation 
etc., and normal analyte, distinction between the analytes of a similar class (for example, 
distinction of the meat of the **** origin and the meat of the other pig origins), identification 
(for example, identification of each cow) of each analyte, etc. were not able to be performed. 
These analysis had the problem of expensive instrument for analysis being required like DNA 
analysis, or an analysis procedure being complicated, needing advanced skill, or long duration 
needing for analysis. 



[Translation done.] 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/04/26 



i 
i 



JP,2002-005827,A [EFFECT OF THE INVENTION] 
* NOTICES * 



1/1 ^-v 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, the peak in a visible-near-infrared 
spectrum is decomposed into an element peak by the spectroscopy-technique, and it lets the 
element peak of the water molecule in it pass, and in the state of un-destroying, using 
comparatively easy equipment, quickness can be acquired in a higher precision and the 
information on analyte can be acquired by low cost. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The purpose of this invention is in the condition of 
having used the near-infrared spectrum and of not destroying, is a higher precision, and is to 
offer the new approach for acquiring the information on analyte. 
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3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] this invention person paid his attention to the hydrogen bond 
condition of the water molecule which exists in analyte, and other constituents. And when it 
decomposed into the element peak by the spectroscopy-technique and the peak in the visible- 
near-infrared spectrum of analyte was studied about the relation between the element peak of 
the water molecule in it, and the above-mentioned hydrogen bond condition, knowledge that the 
element peak of this water molecule shifts by the interaction (change of a hydrogen bond 
condition) of a water molecule and other constituents or an absorbance changes was acquired. 
And it turned out that it lets the element peak of this water molecule pass, and it becomes 
possible to acquire the information on analyte in a higher precision. It lets the element peak of 
the water molecule in such a visible-near-infrared spectrum of analyte pass, and the method of 
acquiring the information on analyte will not be performed without this invention person. 
[0008] That is, this invention is as follows. (1) How to acquire the information on analyte which 
irradiates continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm t and 
includes the process which decomposes into an element peak the peak in the process which 
obtains the spectrum of analyte, and the spectrum (b) Obtained by the spectroscopy-technique 
in (a) analyte. 

(2) The approach of the above-mentioned (1) publication that analyte is chosen from a natural 
product, artifacts, and those workpieces. 

(3) The approach of the above-mentioned (1) publication that analyte is chosen as a living body 
(except for Homo sapiens), agricultural products and its workpiece, a livestock product and its 
workpiece, and a list from marine products and its workpiece. 

(4) The approach of the above-mentioned (1) publication that the spectroscopy-technique is 
secondary differential processing. 

(5) (a) Continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm is irradiated at 
each analyte belonging to the specific group which consists of two or more analytes. 
Decompose into an element peak the process which obtains the spectrum of each analyte, and 
the peak in each spectrum (b) Obtained by the spectroscopy-technique, and multivariate 
analysis of the element peak of the water molecule in it is carried out. How to present the 
spectroscopy-technique of the exposure of the light of the above-mentioned process (a), and 
the above-mentioned process (b) with the process which creates the analytic model of the 
group, and the analyte of (c) strangeness, and include the process which distinguishes the group 
to which strange analyte belongs from the spectrum pattern of the element peak of the water 
molecule. 

(6) The approach of the above-mentioned (5) publication that analyte is chosen from a natural 
product, artifacts, and those workpieces. 

(7) The approach of the above-mentioned (5) publication that analyte is chosen as a living body 
(except for Homo sapiens), agricultural products and its workpiece, a livestock product and its 
workpiece, and a list from marine products and its workpiece. 

(8) The approach of the above-mentioned (5) publication that multivariate analysis is principal 
component analysis. 

(9) The approach of the above-mentioned (5) publication that the spectroscopy-technique is 
secondary differential processing. 

(10) The approach of the above-mentioned (5) publication which is the approach of 
distinguishing the normal or the abnormalities of analyte. 
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(1 1) Irradiate continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm at (a) 
analyte. Decompose into an element peak the process which obtains the spectrum of analyte, 
and the peak in each spectrum (b) Obtained by the spectroscopy-technique, and multivariate 
analysis of the element peak of the water molecule in it is carried out. How to present the 
spectroscopy-technique of the exposure of the light of the above-mentioned process (a), and 
the above-mentioned process (b) with the process which creates the analytic model of analyte, 
and the analyte of (c) strangeness, and include the process which identifies strange analyte 
from the spectrum pattern of the element peak of the water molecule. 

(12) The approach of the above-mentioned (11) publication that analyte is chosen from a 
natural product, artifacts, and those workpieces. 

(13) The approach of the above-mentioned (11) publication that analyte is chosen as a living 
body (except for Homo sapiens), agricultural products and its workpiece, a livestock product and 
its workpiece, and a list from marine products and its workpiece. 

(14) The approach of the above-mentioned (11) publication that multivariate analysis is principal 
component analysis. 

(15) The approach of the above-mentioned (11) publication that the spectroscopy-technique is 
secondary differential processing. 

(16) Irradiate continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm 
periodically at (a) analyte. (b) b [ the process which obtains two or more spectrums of analyte, 
and ] the peak in each obtained spectrum the process decomposed into an element peak by the 
spectroscopy-technique, and (c) — the approach of including the process which acts as the 
monitor of the aging in the analyte concerned on real time from the spectrum pattern of the 
element peak of those water molecules. 

(17) The approach of the above-mentioned (16) publication that analyte is chosen from a 
natural product, artifacts, and those workpieces. 

(18) The approach of the above-mentioned (16) publication that analyte is chosen as a living 
body (except for Homo sapiens), agricultural products and its workpiece, a livestock product and 
its workpiece, and a list from marine products and its workpiece. 

(19) The approach of the above-mentioned (16) publication that the spectroscopy-technique is 
secondary differential processing. 

[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In this invention, 
first, to analyte, continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm is 
irradiated, and the spectrum of analyte is obtained. 

[0010] In this invention, "continuous wave Nagamitsu of some [ the ] fields from 400nm to 
2500nm" is the light to which the light to which wavelength was continuously changed over the 
whole range of the range of 400nm - 2500nm or some its range (for example, 600-1 OOOnm) was 
said to, for example, it changed 1nm of wavelength at a time continuously from 600nm to 
1 0OOnm. 

[001 1] Especially as a near infrared ray spectrophotometer used by this invention, there is no 
limit and a well-known near infrared ray spectrophotometer can be used. 

[0012] Subsequently, the peak in the obtained spectrum is decomposed into an element peak by 
the spectroscopy-technique. In this invention, as the spectroscopy-technique decomposed into 
an element peak, although secondary differential processing, the Fourier transform, web let 
conversion, the neural network method, etc. are illustrated, this invention is not limited to these 
but all also of the well-known spectroscopy-technique and the new spectroscopy-technique 
after this invention are contained in this invention, for example. Moreover, the spectroscopy- 
technique needed for analysis of analyte information chooses, and it is used. 
[0013] In creating a model next, it carries out multivariate analysis of the element peak of the 
water molecule in the above-mentioned element peak. As multivariate analysis which can be 
used by this invention, although principal component analysis, factor analysis, cluster analysis, 
SIMCA (soft independent modeling of class analogy), etc. are illustrated, this invention is not 
limited to these but all also of well-known multivariate analysis and the new multivariate 
analysis after this invention are contained in this invention. Moreover, the multivariate analysis 
needed for analysis of analyte information chooses, and is used. 

[0014] It is desirable to use SIMCA at the point which has a more realistic prediction function 
also in the above. SIMCA is the principal component analysis for every group, and strange 
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analyte can distinguish to which class it belongs, or whether it belongs. 

[0015] Specifically principal component analysis of the element peak of the water molecule of 
analyte is carried out for every group, information is mutually summarized in two or more 
principal components [ **** /-less ] f and a principal component model is created for every 
group based on distribution of these principal component scores. And it distinguishes by SIMCA 
to which group strange analyte belongs, or whether it belongs. 

[0016] It is thought that the physicochemical property of water is very specific, and this is 
based on the hydrogen bond condition of a water molecule. It is known that there are nine kinds 
of hydrogen bond conditions of a water molecule, and it is also known that they will be classified 
into five sorts. Moreover, it is also known that the peak of an about 970nm water molecule will 
be decomposed into the element peak of five sorts of water molecules from which a hydrogen 
bond condition differs. 

[0017] In water, water molecules are carrying out hydrogen bond. If other components are 
added here, cutting will arise in the hydrogen bond between water molecules, or a hydrogen 
bond condition — new hydrogen bond is formed between a water molecule and other 
components — will change. When the most, analyte contains a lot of water, and contains other 
constituents other than water. 

[0018] this invention person acquired the knowledge that the element peak of a water molecule 
shifted or reinforcement changed with the interactions (change of a hydrogen bond condition) of 
a water molecule and other components, as a result of decomposing the peak in a visible-near- 
infrared spectrum into an element peak by the spectroscopy-technique and studying 
wholeheartedly the relation between the element peak of the water molecule in it, and the 
hydrogen bond condition of a water molecule and other components. 

[0019] About what added a lactose, NaCI, or albumin in water and water, respectively this 
invention person irradiated the 600-1 OOOnm near infrared ray, decomposed the peak in a 
spectrum into the element peak by the spectroscopy-technique, and did principal component 
analysis of the element peak of the water molecule in it. The 1st and 2nd principal component 
loading at that time is shown in drawing 1 -4. Moreover, the element peak of a water molecule 
shown by this loading is shown in Table 1. Here, obtain a spectrum by the above-mentioned 
approach, respectively about a 5.26g [/ml ] lactose water solution, a 1.27g [/ml ] NaCI water 
solution, and a 2.56g [/ml ] albumin water solution, and two fold serial dilution of these solutions 
is carried out after that. It repeats so that it may say that a spectrum is obtained similarly, 
respectively, two fold serial dilution is carried out further, and a spectrum is obtained similarly, 
respectively. About the lactose water solution, the NaCI water solution, and the albumin water 
solution, the spectrum of 15 was obtained, respectively, these were decomposed into the 
element peak by the above-mentioned approach, and principal component analysis of the 
element peak of the water molecule in it was carried out. 

[0020] in addition, the near-infrared spectrophotometer (the product made from Fantoc, FRUIT 
TESTER20, 1mm of eel length) was used for measurement of a near-infrared spectrum, and the 
600-1 OOOnm near infrared ray was irradiated at intervals of 1nm from 600nm up to 1 0OOnm. In 
order to change the obtained spectrum T into an absorbance spectrum, log (1/T) was 
calculated, and subsequently smoothing processing was carried out. Subsequently, secondary 
differential processing of the peak in a spectrum was carried out, it decomposed into the 
element peak and principal component analysis of the element peak of the water molecule in it 
was carried out. Pirouette2.6 (GL Saiensu-Sha Co., Ltd. make) was used for these processings 
of a series of as data-processing software. 
[0021] 
[Table 1] 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/04/26 



JP.2OO2-005827A [MEANS] 



4/6 X— v 



Water 


WateKW) 




WateKW) 




W+Lact 


W+NaCI 


W + A1> 


618hm 








624 




6Z 


i 


628 




a 


) 


638 












64f 


\ 










652 


6SE 




\ 654 


662 




664 






676 


676 












690 


690 


690 


694 


704 




708 




716 








724 










730 


730 


728 


740 




740 




746 


744 






760 


780 


762 


762 


770 








782 


! 780 


780 


778 










| 794 


796 


798 


796 










810 


810 






814 




814 


816 






828 




830 


838 




834 


842 




846 




858 








072 








874 


878 


876 


876 


886 




880 




888 
















914 


908 


M0L914 


916 










934 


832 


932 


932 


946 










9S2 


990 


858 


964 


962 


968 


968 




974 






984 




972 






992 







[0022] Table 1 shows that the element peak of those water molecules has shifted to water in 
what added a lactose, NaCI, or albumin compared with the element peak of the water molecule 
in a water independent. 

[0023] for example, — typical — water — element peak 652nm of the water molecule which 
can be set independently, 724nm, 740nm, 782nm, 794nm, 842nm, 872nm, 934nm and 964nm be 
understood that it have shifted to 656nm, 730nm, 744nm t 780nm, 796nm, 838nm, 878nm, 932nm 
and 962nm, respectively in what added the lactose in water. 

[0024] Moreover, element peak 624nm of a water molecule [ in / typically / a water 
independent ], 628nm, 652nm, 662nm, 704nm, 724nm, 760nm, 782nm, 794nm, 830nm, 842nm, 
872nm, 886nm, 934nm, and 964nm In what added NaCI in water, respectively 622nm, 630nm, It 
turns out that it has shifted to 654nm, 664nm, 708nm, 730nm, 762nm, 780nm, 798nm, 828nm, 
846nm, 876nm, 890nm, 932nm, and 968nm. 
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[0025] Furthermore, element peak 652nm of a water molecule [ in / typically / a water 
independent 1 690nm, 724nm, 760nm, 782nm, 794nm, 814nm, 830nm, 874nm, 934nm, and 964nm 
In what added albumin in water, it turns out that it has shifted to 654nm, 694nm, 728nm, 762nm, 
778nm, 796nm, 816nm, 834nm, 876nm, 932nm, and 968nm f respectively. 
[0026] Thus, if a hydrogen bond condition changes with addition (existence) of other 
components, the element peak of the water molecule in a spectrum will be shifted (or 
reinforcement changes). Other classes and amounts of a constituent (all components other than 
the water in analyte are said) other than the water which exists in analyte change with each 
analytes, and, therefore, the hydrogen bond condition of the water molecule in analyte and other 
constituents is peculiar to analyte. Therefore, the element peak of this water molecule that may 
change with the hydrogen bond conditions of the water in analyte and other constituents 
(reinforcement may change or it can shift) can be regarded as an element peak of the water 
molecule of a proper to analyte. It lets the element peak of the water molecule of such a proper 
pass, and it becomes possible to acquire the information on analyte simply in a higher precision. 
[0027] An analytic model with a precision high concrete more can be created, it is a higher 
precision and the distinction of a group and the identification of strange analyte to which 
strange analyte belongs are attained from this analytic model. Moreover, it also becomes 
possible from the spectrum pattern of the element peak of a water molecule to act as the 
monitor of the aging of the information in analyte on real time. 

[0028] As analyte in this invention, although there is especially no limit, it may need 
nondestructive analysis preferably and any of a natural product, artifacts, and those workpieces 
are sufficient as it. Specifically, a living body, agricultural products (mammalians, such as a cow 
except Homo sapiens and a mouse, fishes, vegetation, etc.), such as cereals, vegetables, 
legumes, and seeds, or those workpieces, livestock products (cow's milk, meat, etc.) or those 
workpieces, marine products or those workpieces, soil, wood, drugs, etc. are mentioned. 
[0029] As qualitative information in this invention, the following are mentioned, for example. 
1. Distinguish to which group analyte belongs. For example, the normal and the abnormalities of 
analyte are distinguished. Specifically, a living body (except for Homo sapiens) distinguishes 
[ abnormalities (for example, illnesses, such as a gun and inflammation) or ] whether it is normal. 
Moreover, the place of production of analyte is distinguished. Specifically, places of production, 
such as perfume, an soybean, and wheat, are distinguished, furthermore, a relative — the 
analyte between seeds is distinguished. Specifically, the meat of the **** origin or the meat of 
the other pig origins is distinguished. Furthermore, the grade of analyte is distinguished. 
Specifically, a grade is distinguished with the freshness of a marine product and agricultural 
products. Furthermore, it distinguishes whether it has the quality of level with analyte. 
Specifically, quality is distinguished by the degree of the heat denaturation which protein 
received at the time of food processing. 

[0030] The concrete distinction approach is performed by the following procedure. First, to 
each analyte belonging to the specific group (for example, a normal and abnormality exception, 
place-of-production exception, classification, and grade exception, according to quality) which 
consists of two or more analytes, continuous wave Nagamitsu of some [ the ] fields from 400nm 
to 2500nm is irradiated, and the spectrum of each analyte is obtained. 

[0031] Subsequently, the peak in each obtained spectrum is decomposed into an element peak 
by the spectroscopy-technique (for example, secondary differential processing), and 
multivariate analysis (for example, principal component analysis) of the element peak of the 
water molecule in it is carried out, and the analytic model (for example, principal component 
model) of those groups is created. 

[0032] Subsequently, the exposure of the same light as the above and the spectroscopy- 
technique are presented with strange analyte, and the group to which strange analyte belongs is 
distinguished from the spectrum pattern of the element peak of the water molecule. Specifically, 
it distinguishes from the distance of the spectrum pattern of the element peak of the water 
molecule, and the model of each group by SIMCA. Thus, for example, a place of production, a 
kind, a grade, quality, an individual, and normal and abnormalities are discriminable. 
[0033] 2. Identify an individual (each analyte). For example, each living body (for example, cow) 
is identified. By this approach, it can manage using the information on a proper to each living 
body like the fingerprint in human being, without attaching a tag to each cow one by one. 
Moreover, the origin of each analyte can also be identified. For example, if the livestock 
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products of each beef r cow's milk, etc. are identified, it can be identified whether it is what 
originates in which cow, respectively. 

[0034] The concrete identification approach is performed by the following procedure. First, to 
analyte, continuous wave Nagamitsu of some [ the ] fields from 400nm to 2500nm is irradiated, 
and the spectrum of analyte is obtained. 

[0035] Subsequently, the peak in the obtained spectrum is decomposed into an element peak by 
the spectroscopy-technique (for example, secondary differential processing). When the 
exposure to analyte is 2 times or more, multivariate analysis (for example, principal component 
analysis) of the element peak of the water molecule in it is carried out, and the analytic model 
(for example, principal component model) of analyte is created. When the exposure to analyte is 
only 1 time, let the spectrum pattern of the element peak of a water molecule be the spectrum 
pattern of a proper at analyte. 

[0036] Subsequently, the exposure of the same light as the above and the spectroscopy- 
technique are presented with strange analyte, and strange analyte is identified from the 
spectrum pattern of the element peak of the water molecule. Specifically, it identifies by SIMCA 
from the distance of the spectrum pattern of the element peak of the water molecule, and the 
model of analyte. Or it is identified the spectrum pattern of the element peak of the water 
molecule by comparing the spectrum pattern of a proper with the analyte obtained beforehand. 
[0037] 3. Act as the monitor of the aging of analyte on real time. The concrete monitor 
approach is performed by the following procedure. First, to analyte, periodically, continuous 
wave Nagamitsu of some [ the ] fields from 400nm to 2500nm is irradiated, and the spectrum of 
analyte is obtained. 

[0038] Subsequently, the peak in each obtained spectrum is decomposed into an element peak 
by the spectroscopy-technique (for example, secondary differential processing). And it acts as 
the monitor of the aging in the analyte concerned on real time from the spectrum pattern of the 
element peak of those water molecules. Each spectrum pattern is compared and, specifically, it 
judges whether it is that aging arose (change of peak intensity, existence of a peak, etc.) at 
which element peak of a water molecule. Here, aging in one element peak may be seen and 
aging in two or more element peaks may be seen. Moreover, if multivariate analysis (for 
example, principal component analysis) of the element peak of the water molecule of all the 
above-mentioned spectrums is carried out, it can also know at which element peak aging has 
arisen (from for example, principal component loading). It can also predict what kind of aging has 
arisen from aging of the element peak of such a water molecule concretely in analyte. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/04/26 



JP.2002-005827,A [EXAMPLE] 



1/2 s<—is 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Although an example is given and this invention is explained concretely hereafter, this 
invention is not limited to these examples. 

[0040] the Example 1 idistinction <use animal> mouse (CDF1 and a male mouse — ) of the 
normal of a mouse, or abnormalities (gun-izing) The feed (benzpyrene dose: 0.5 mg/kg/day) 
which added the benzpyrene which is the cancerating substance, and additive-free feed are 
given to acquisition and 7 weeks old from Japan SLC, respectively. It bred for six months under 
conditions of the temperature of 25**2 degrees C, and 60**3% of humidity, the abnormality 
mouse group (a benzpyrene administration group, gun-ized mouse group) and the normal mouse 
group (benzpyrene group non-prescribing a medicine for the patient) were obtained, and these 
were offered as a sample. Each group of a normal group and an abnormality group (gun-izing) 
was made into seven animals. 

[0041] the near-infrared spectrophotometer (the product made from Fantoc, FRUIT TESTER20) 
was used for measurement of a <measurement of spectrum> visible-near-infrared spectrum, 
and the 600-1 OOOnm near infrared ray was irradiated about each mouse of a normal group and 
an abnormality group at the whole mouse at intervals of 1nm from 600nm up to 1 0OOnm. In 
order to change each obtained spectrum T into an absorbance spectrum, log (1/T) was 
calculated and smoothing processing was carried out. Pirouette2.6 (GL Saiensu-Sha Co., Ltd. 
make) was used for these processings as data-processing software. 

[0042] After performing <discernment of creation [ of a principal component model ], and 
abnormalities of mouse) smoothing processing, secondary differential processing decomposed 
the peak in each obtained spectrum into the element peak. Subsequently, principal component 
analysis of the element peak of the water molecule in it was carried out, and the principal 
component model of each group was created based on distribution of the extracted principal 
component score. The distribution (only the 1-3rd principal components) based on the principal 
component score of each group is shown in drawin g 5 . Drawin g 5 shows that the normal group 
and the abnormality group form one group, respectively. Moreover, the distance (distance 
between classes) of each group calculated by SIMCA is shown in Table 2. Table 2 shows that 
the distance between a normal group and an abnormality group is 1.1568. In addition, 
Pirouette2.6 (GL Saiensu-Sha Co., Ltd. make) was used for conversion of an absorbance 
spectrum, secondary differential processing, principal component analysis, and SIMCA as data- 
processing software. 
[0043] 
[Table 2] 




JEftWzm | 0,0000 j j .15 68 



I1 1.1568 o.oooo 



[0044] About the mouse which was not offered as a sample of the above-mentioned mice, near 
infrared ray exposure and secondary differential processing were performed by the same 
approach as the above, and it distinguished to which group it belongs, or whether it would 
belong by SIMCA from the distance of the spectrum pattern of the element peak of the water 
molecule, and the model of each group. It was able to distinguish by 90% or more of probability. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing loading of the 1 st and 2nd principal components when carrying 
out principal component analysis of the element peak of the spectrum of water. 
[Drawing 2] Although the lactose was added in water, it is drawing showing loading of the 1st 
and 2nd principal components when carrying out principal component analysis of the element 
peak of a spectrum. 

[ Drawing 3] Although NaCI was added in water, it is drawing showing loading of the 1st and 2nd 
principal components when carrying out principal component analysis of the element peak of a 
spectrum. 

[ Drawing 4 ] Although albumin was added in water, it is drawing showing loading of the 1st and 
2nd principal components when carrying out principal component analysis of the element peak 
of a spectrum. 

[Drawing 5] It is drawing showing the distribution based on the principal component score when 
carrying out principal component analysis of the element peak of the spectrum of a normal 
mouse group and an abnormality mouse group. 

[Drawing 6] It is drawing showing the distribution based on the principal component score when 
carrying out principal component analysis of the element peak of the spectrum of the cow's milk 
with which the origins differ. 

[Drawing 7] It is drawing showing the distribution based on the principal component score when 
carrying out principal component analysis of the element peak of the spectrum of each cow. 
[Drawing 8] It is drawing in which carrying out secondary differential processing of the spectrum 
of the udder of a cow, and showing aging of the absorbance in element peak 840nm of the water 
molecule in it. 
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